Effects of obesity on insulin and glucose metabolism in cyclic heifers.
Effects of degree of obesity on basal concentrations of insulin, glucose, thyroxine (T4), triiodothyronine (T3), estradiol-17 beta (E) and progesterone (P) were measured in serum from 50 estrous and 73 diestrous Holstein heifers and the insulin response to glucose infusion was assessed in diestrous obese (n = 7) and lean (n = 7) heifers. Basal concentrations of glucose, T4, T3, E and P were not correlated with degree of obesity, although concentrations of glucose, T4 and T3 were higher (P less than .05) at estrus than diestrus. Basal concentrations of insulin at estrus and diestrus were positively correlated (r = .6; P less than .001) with degree of obesity but this relationship was different (P less than .001) between estrus and diestrus. Furthermore, there was interaction (P less than .001) between body condition and stage of the estrous cycle only for basal concentrations (mean +/- SE) of insulin, with the difference in insulin levels (microU/ml) between 12 obese and 12 lean heifers at diestrus (11.7 +/- 1.3 vs 6.7 +/- .6; P less than .05) increasing during estrus (21.9 +/- 2.4 vs 10.8 +/- 1.3; P less than .001). Insulin response to glucose infusion was greater in obese than in lean heifers, whether determined as actual concentration (P less than .01) or as insulin response areas (P less than .05) above base-line concentrations. Obese heifers were less responsive to insulin since hyperinsulinemia and euglycemia coexisted, and because glucose fractional removal rates were similar in both groups after glucose infusion in spite of greater concentrations of insulin in obese heifers. Thus, obesity in heifers was associated with insulin resistance, basal hyperinsulinemia and greater glucose-induced secretion of insulin.